Observational research on postmenopausal hormone therapy suggests a 40-50% reduction in coronary heart disease incidence among women using these preparations. In contrast, the Women's Health Initiative clinical trial of estrogen plus progestin found an elevated incidence over a 5.6-year intervention period through July 7, 2002. Toward explaining this discrepancy, the authors analyzed data from this trial, which included 16,608 postmenopausal women aged 50-79 years, and corresponding data from 53,054 women in the Women's Health Initiative observational study, 33% of whom were estrogen-plus-progestin users at baseline. Estrogen-plus-progestin hazard ratio estimates for coronary heart disease, stroke, and venous thromboembolism in the observational study were 39-48% lower than those in the clinical trial following age adjustment. However, hazard ratios tended to decrease with increasing time from initiation of estrogen-plus-progestin use, and observational study hazard ratio estimates are heavily weighted by longer-term use while clinical trial hazard ratio estimates reflect shorter-term use. Following control for time from estrogen-plus-progestin initiation and confounding, hazard ratio estimates were rather similar for the two cohorts, although there was evidence of some remaining difference for stroke. These analyses have implications for both the design and the analysis of observational studies.
of the Women's Health Initiative (WHI) randomized, placebo controlled trial of daily use of 0.625 mg of conjugated equine estrogen (CEE) and 2.5 mg of medroxyprogesterone acetate (MPA) (Prempro; Wyeth Ayerst, Madison, New Jersey). While a major reduction in coronary heart disease incidence had been hypothesized on the basis of a substantial body of observational research (3) (4) (5) , the WHI estrogenplus-progestin trial found an elevation in coronary heart disease risk and assessed that overall health risks exceeded benefits over an average 5.6-year follow-up period (6, 7) .
The lack of explanation for this departure from expectation has prompted some clinicians and researchers to hypothesize flaws in the WHI trial (8, 9) . Others have argued lack of relevance of trial results to important groups of combined hormone therapy users. For example, a recent contribution noted that the WHI was not designed to provide a powerful test of cardioprotective effects among women aged 50-54 years in menopausal transition, and it concluded that observational studies provide ''the only applicable clinical guide to this issue'' (10, p. 1498).
Other authors have speculated on reasons for a discrepancy between WHI trial results and related observational research, citing confounding in observational studies, the limited ability of observational studies to assess short-term effects, differences among combined hormone therapy preparations, and differences among populations of women studied as possible reasons (11) (12) (13) . Along these lines, a review (14) noted that evidence for coronary heart disease benefit from hormone therapy is not apparent among studies that control for socioeconomic and other confounding factors. The April 2004 issue of the International Journal of Epidemiology includes a review (15) and several commentaries (16) (17) (18) (19) (20) (21) on this topic that illustrate the continuing diversity of opinion on the sources of the discrepancy and on the clinical implications of the available evidence.
The implications of WHI trial results for the study designs needed to obtain reliable therapeutic or public health information have also been debated. Perspectives have ranged from the statement that ''many people suspended ordinary standards of evidence concerning medical interventions and concluded that hormone therapy was the right thing to prevent heart disease in millions of postmenopausal women despite the absences of any large-scale clinical trials quantifying its overall risk-benefit ratio'' (22, p. 519) to the assertion that ''the good agreement between the observational studies and the [WHI] trial on endpoints other than CHD [coronary heart disease] confirms the utility and validity of observational studies as monitors of new preventive agents'' (23, p. 9) .
The WHI, with its multifaceted clinical trial among 68,133 women, including 16,608 in the estrogen-plus-progestin trial, and its observational study among 93,676 women, provides an excellent setting to understand and resolve these discrepancies. Specifically, women were recruited to the clinical trial and observational study from the same underlying populations, and over essentially the same time period, at the 40 WHI clinical centers. Many elements of the protocol and procedures were common to the two WHI components, including the baseline questionnaire and interview data collection, as well as major elements of outcome ascertainment. The clinical trial has more information concerning the effects of hormone therapy during the first few years of use, while the observational study mostly provides information on the effects of longer term use. Both clinical trial and observational study women were personally interviewed at baseline concerning prior hormone therapy use, and they were periodically queried to ascertain hormone therapy use during WHI follow-up. Hence, the WHI provides a context for quantitative assessment of the discrepancy between clinical trial and observational study results. To test assertions (11, 23) that the WHI estrogen-plus-progestin results agree closely with those of observational studies for outcomes other than coronary heart disease, we chose to include stroke and venous thromboembolism, in addition to coronary heart disease, in the comparisons presented here.
MATERIALS AND METHODS

Recruitment and screening
Detailed WHI eligibility criteria and recruitment methods have been published (6, 24) . Eligible women were 50-79 years of age at initial screening, were postmenopausal, had no medical condition associated with a predicted survival of less than 3 years, and were likely to be residing in the same geographic area for at least 3 years. For the hormone therapy trials, additional exclusion criteria involved safety, adherence, and retention concerns. Women ineligible for, or not interested in, the hormone therapy trials or in an overlapping trial of a low-fat eating pattern were given the opportunity to enroll in the observational study, which was intended to provide new risk factor information on major causes of morbidity and mortality among postmenopausal women. All women provided written, informed consent for their respective WHI activities, and they provided a baseline fasting blood specimen, a medications and dietary supplements inventory, and common core questionnaires that included information on medical history, reproductive history, family history, personal habits, psychosocial attributes, and food frequency (25, 26) .
Baseline exogenous hormones and clinical trial hormone regimen
Information on lifetime hormone use was obtained on clinical trial and observational study women at baseline by a trained interviewer, assisted by a structured questionnaire and chart displaying colored photographs of various hormone preparations. For postmenopausal hormone therapy, detailed information was obtained on the preparation, estrogen-and-progestin dose, schedule, and route of administration. The age at starting and stopping each preparation was recorded.
Women interested in the hormone therapy trials who were using postmenopausal hormone therapy at initial screening were required to undergo a 3-month washout period. Women with a uterus were potentially eligible for the combined hormone trial of 0.625 mg of CEE and 2.5 mg of MPA in a single daily tablet or for a matching placebo, while women with a prior hysterectomy were potentially eligible for a companion trial of unopposed estrogen, which involved randomization to a daily dose of 0.625 mg of CEE or a matching placebo. A group of 331 women (each with a uterus) were initially randomized to estrogen alone. Following the release of the Postmenopausal Estrogen/Progestin Interventions (PEPI) study results (27) , these women were unblinded and reassigned to estrogen plus progestin, and they are included in the clinical trial combined hormone group in this analysis.
Study population
This report is based on information from the 16,608 women randomized to the combined hormone trial, 8,506 (51.2 percent) of whom were assigned to active estrogen plus progestin, and from the 53,054 women enrolled in the observational study who were with uterus and not using unopposed estrogen at the time of WHI enrollment. Among these 53,054 women, 17,503 (33.0 percent) were current users of combined estrogen-plus-progestin preparations at baseline.
Follow-up and outcome ascertainment
Follow-up and outcome ascertainment procedures in the clinical trial (6, 7, (28) (29) (30) involved semiannual contacts and in-clinic annual visits for the collection of standardized information on safety concerns, adherence to study medications, and structured initial reporting of clinical outcome events. Annual mailed follow-up forms in the observational study updated information on the use of hormone therapy, updated selected other risk factor information, and employed the same structured initial reporting of clinical events.
Disease events were initially self-reported for all three clinical outcomes. Ascertainment of information on coronary heart disease, comprising myocardial infarction and death due to coronary heart disease, involved physician adjudication based on the review of pertinent documents at each clinical center. In the clinical trial and in a fraction in the observational study, coronary heart disease and related outcomes were further adjudicated by a central committee with agreement rates of 90 percent for myocardial infarction and 97 percent for death due to coronary heart disease. Similarly, cases of hospitalized stroke were based (29) on rapid neurologic deficit attributable to obstruction or rupture of the arterial system or on a demonstrable lesion compatible with acute stroke. Central neurologists reviewed all stroke cases, as well as transient ischemia attacks and self-reports of stroke in the clinical trial, along with a fraction of such cases in the observational study. Of locally adjudicated strokes in the clinical trial, 94.5 percent were confirmed on central review, while 93.8 percent of centrally adjudicated strokes had been classified as strokes by local adjudicators. Venous thromboembolism comprised (30) hospitalized deep vein thrombosis and pulmonary embolism. The confirmation rates in the clinical trial for locally adjudicated venous thromboembolism events in central review were 96 percent for deep vein thrombosis and 98 percent for pulmonary embolism. In the observational study, only self-reports of (hospitalized) deep vein thrombosis or pulmonary embolism were routinely obtained. The confirmation rate in the clinical trial for self-reported venous thromboembolism events on central adjudication was 80.4 percent.
Statistical analysis
Primary analyses used time-to-event methods based on the Cox regression procedure (31), with time from randomization in the clinical trial and time from enrollment in the observational study as the basic ''time'' variable. Disease incidence rates during follow-up were stratified on baseline age in 5-year categories and on the WHI component (clinical trial or observational study). Hence, hazard ratio estimates derive from comparisons among women in the same 5-year age interval and the same WHI component who are at the same length of time from enrollment in the WHI.
Disease events in the estrogen-plus-progestin trial were included through July 7, 2002, when women stopped taking study pills. This gives an average 5.6 years of follow-up and a maximum of 8.6 years of follow-up. Follow-up in the observational study subsample was included through February 28, 2003, giving comparable average (5.5 years) and maximum (8.4 years) durations. We used the best available outcome data, comprising all centrally adjudicated coronary heart disease, stroke, and venous thromboembolism events in the estrogen-plus-progestin trial and all locally adjudicated coronary heart disease, stroke, and self-reported venous thromboembolism events in the observational study.
The possibility that baseline characteristics confound the relation of estrogen-plus-progestin use to cardiovascular disease risk was examined by carrying out regression analysis of the clinical trial and observational study data that included selected baseline risk factors. The dependence of the hazard ratio on time from initiation of the current episode of estrogen-plus-progestin use was examined in Cox regression analyses by estimating separate hazard ratios for less than 2, 2-5, and more than 5 years, with proportional hazards within these time periods. The regression variable for these estrogen-plus-progestin hazard ratios is time dependent as women move from one time from initiation period to another during WHI follow-up. At a specific follow-up time in the WHI, the time from initiation of the current episode for the estrogen-plus-progestin group in the clinical trial was defined as the time from randomization, and for the estrogen-plus-progestin group in the observational study, it was defined by summing the time that a woman had used estrogen plus progestin at baseline plus the time from observational study enrollment. The time that a woman had used estrogen plus progestin at baseline was determined by going back in time from observational study enrollment until a gap in estrogen-plus-progestin usage was encountered, with a usage gap of 1 year or longer defining the starting point for the episode. Combined hormone use in the observational study was classified several ways, including estrogen-plus-progestin preparation, estrogen preparation and dose, and progestin preparation and dose.
The sensitivity of hazard ratio estimates to lack of adherence to estrogen-plus-progestin group designation was examined by restricting the follow-up period for each clinical trial or observational study woman to the time period when she remained adherent to her estrogen-plus-progestin or control group designation. Specifically, the follow-up period for each woman was censored 6 months after she stopped taking combined hormones in the estrogen-plus-progestin groups or initiated hormone therapy use in the control groups, after which hazard ratio estimates were recalculated. The 6-month period was included to accommodate hormone therapy changes resulting from diagnostic workup. Nominal 95 percent confidence intervals and two-sided significance tests (p values) are presented.
RESULTS
Annualized incidence rates comparing estrogen-plusprogestin groups with corresponding control groups are unfavorable for estrogen plus progestin for each of coronary heart disease, stroke, and venous thromboembolism in the clinical trial (table 1) . In contrast, the annualized incidence rate for the estrogen-plus-progestin group in the observational study is only about one-half that in the control group for coronary heart disease and stroke, and it is slightly less than the rate in the control group for venous thromboembolism. However, the average age in the estrogen-plus-progestin and placebo groups was 63.3 years and 63.2 years, respectively, in the clinical trial, compared with 60.8 years in the estrogen-plus-progestin group and 64.7 years in the control group in the observational study. Hence, table 1 also provides annualized incidence rates, adjusted to the 5-year age distribution in the clinical trial cohort. Cox model analyses of these data, with stratification on cohort and baseline 5-year age categories, give an estimated ratio of estrogenplus-progestin hazard ratio in the observational study to that in the clinical trial of 0.61 (95 percent confidence interval (CI): 0.46, 0.81) for coronary heart disease, 0.58 (95 percent CI: 0.42, 0.82) for stroke, and 0.52 (95 percent CI: 0.37, 0.73) for venous thromboembolism. Hence, these analyses indicate a 39-48 percent lower estimated hazard ratio in the observational study compared with that in the clinical trial (each p < 0.01) following age adjustment.
Confounding in the observational study might explain some of this discrepancy. Estrogen-plus-progestin users in the observational study cohort have somewhat more favorable cardiovascular disease profiles for a number of risk factors, compared with the observational study control group (table 2) . Details on the lifetime use of hormone therapy preparations for these women at the time of their screening for potential WHI participation show that estrogen-plusprogestin users in the observational study were more likely to have used hormone therapy for extended periods of time prior to WHI enrollment (table 3) .
Confounding and estrogen-plus-progestin hazard ratios
Various factors were considered as potential confounding factors in Cox regression analyses of the clinical trial and observational study data. These included established cardiovascular disease risk factors, as well as various behavioral, dietary, and physical activity baseline measures. Factors that related strongly to one or more of coronary heart disease, stroke, or venous thromboembolism incidence were included. Table 4 shows estrogen-plus-progestin hazard ratio estimates in the clinical trial and observational study, while controlling for the listed potential confounding factors for each clinical outcome. The estimated estrogen-plus-progestin hazard ratios in the observational study are increased following accommodation of these factors but remain 30-38 percent lower than in the clinical trial (each p < 0.05). The estimated ratio of estrogen-plus-progestin hazard ratio in the observational study to that in the clinical trial is 0.70 (95 percent CI: 0.52, 0.95) for coronary heart disease, 0.72 (95 percent CI: 0.52, 1.02) for stroke, and 0.62 (95 percent CI: 0.43, 0.88) for venous thromboembolism in these analyses. Table 4 also shows hazard ratios for the potential confounding factors. To ensure a common interpretation of estrogen-plus-progestin hazard ratios in the two cohorts, the same potential confounding factors and corresponding hazard ratios were used in the clinical trial and observational study. Age within 5-year strata relates strongly to each of the cardiovascular disease outcomes, so that a 5-year age stratification alone may be insufficient to avoid confounding.
Similarly, body mass index shows evidence of linear trend with venous thromboembolism risk after allowing for differences in cardiovascular disease rates among the body mass index categories listed. A higher value for the physical functioning construct was associated with lower disease rates. Education relates strongly to coronary heart disease risk and could be an important source of confounding if overlooked. Additional analyses included family income categories and additional behavioral constructs (32) to assess general health, role limitation due to physical health, pain, vitality, social functioning, role limitation due to emotional health, and mental health. Physical activity and dietary factors were also considered with a regression calibration (33) accommodation of measurement error, using data from a measurement precision study in the observational study (26) . None of these inclusions had meaningful further influence on the estrogen-plus-progestin hazard ratios. * To the 5-year age distribution in the clinical trial cohort. y GED, general equivalency diploma; SD, standard deviation. z Paraphrased from the RAND 36-Item Health Survey (32) . The score falls in the range 0-100 (with 100 the best).
Hazard ratio dependence on time from initiation of the current estrogen-plus-progestin episode
An important remaining source of discrepancy between clinical trial and observational study hazard ratios is elucidated by accommodating a dependence of hazard ratios on time from initiation of the current estrogen-plus-progestin episode (refer to Materials and Methods). Table 5 includes the same potential confounding factors (not shown for brevity) as shown in table 4. The left side of table 5 provides separate hazard ratio estimates for the clinical trial and observational study in each of the three estrogen-plus-progestin time-from-initiation periods. The numbers of estrogen-plusprogestin group women experiencing cardiovascular disease events in each time period are also shown. These numbers make clear that the observational study is very sparse concerning the first 2 years from estrogen-plus-progestin initiation, while the clinical trial is comparably sparse after 5 years' duration. Note that hazard ratios within timefrom-initiation periods are now more similar for each of the three clinical outcomes, with little evidence of hazard ratio reduction with estrogen plus progestin, except possibly for coronary heart disease beyond 5 years from estrogenplus-progestin initiation.
For coronary heart disease, a test of equality of the three clinical trial hazard ratios with the corresponding three observational study hazard ratios was far from significant (p > 0.6), as was also the case for venous thromboembolism (p > 0.8). For stroke, however, there was evidence (p ¼ 0.01) of residual difference between observational study and clinical trial hazard ratios after adjusting for time from estrogenplus-progestin initiation and confounding factors. The estimated ratio of estrogen-plus-progestin hazard ratio in the observational study to that in the clinical trial was 0.93 (95 percent CI: 0.64, 1.36) for coronary heart disease, 0.76 (95 percent CI: 0.49, 1.18) for stroke, and 0.84 (95 percent CI: 0.54, 1.28) for venous thromboembolism, following control for confounding factors and allowing a common hazard ratio dependence on time from estrogen-plusprogestin initiation in the two cohorts.
Hazard ratio in subgroups The analyses described above were repeated in the following baseline subgroups of the clinical trial and observational study cohorts: the approximately 94 percent of clinical trial and observational study women without a personal history of cardiovascular disease (coronary heart disease, stroke, or venous thromboembolism); the 74 percent of clinical trial women and 85 percent of observational study control group women who had not used hormone therapy prior to WHI enrollment and the 79 percent of observational study estrogen-plus-progestin group women who had not used estrogen plus progestin prior to their ''current hormone therapy episode'' at baseline screening; women aged less than 60 years; women less than 10 years from menopause; and women (24 percent in the clinical trial and 39 percent in the observational study) having fewer than 5 years from menopause during which they did not use hormone therapy. The estimated estrogen-plus-progestin hazard ratios were fairly similar for the clinical trial and observational study in each of these subgroups. It can also be commented that estrogenplus-progestin hazard ratios in the two cohorts did not differ substantially between women aged less than 60 years at baseline compared with women aged 60 years or more, between women less than 10 years from menopause compared with women 10 or more years from menopause, or between women having less than 5 years from menopause without hormone therapy compared with women having 5 or more years.
Hazard ratio sensitivity to lack of estrogen-plusprogestin adherence
Comparisons so far have focused on the estrogen-plusprogestin randomization group in the clinical trial and on current use of estrogen plus progestin at baseline in the observational study, since the intention-to-treat clinical trial analyses have both reliability and useful interpretation. However, differential adherence patterns between the two cohorts could affect hazard ratio comparisons. Hence, analyses were also carried out with the follow-up period for each woman restricted to the time period within which she continued to adhere to her estrogen-plus-progestin group designation (refer to Materials and Methods). The estimated ratios of estrogen-plus-progestin hazard ratio in the observational study to those in the clinical trial, following control for confounding and time from estrogen-plus-progestin initiation, were 0.86 (95 percent CI: 0.56, 1.30) for coronary heart disease, 0.82 (95 percent CI: 0.50, 1.34) for stroke, and 0.79 (95 percent CI: 0.50, 1.25) for venous thromboembolism in these analyses, rather similar to those given above.
Hazard ratio dependence on preparation and on estrogen and progestin dose Among the 17,503 baseline estrogen-plus-progestin users in the observational study, 13,565 (78 percent) used CEE, while 1,377 used other estrone sulfate-dominant estrogens, 1,359 used oral estradiol, and 642 used transdermal estradiol. A total of 16,649 (95 percent) of these women used MPA, with 13,065 (75 percent) using a CEE/MPA combination. About 95 percent of the CEE/MPA users were on a daily regimen. Among these women, 11,095 (87 percent) used the standard 0.625-mg/day CEE dose, while 966 women used 0.3 mg/day, and 632 women used a higher dose. Similarly, 10,188 (80 percent) of these women used 2.5 mg/day of MPA, while 5,440 used a higher daily dose.
To ensure that comparisons of hazard ratios in the clinical trial and observational study were not influenced by the range of estrogen-plus-progestin preparations, dosages, and schedules in the observational study, analyses were carried out restricting the estrogen-plus-progestin group in the observational study to the 12,136 (69 percent of total) women who used (at baseline) the same daily combination of 0.625 mg of CEE and 2.5 mg of MPA studied in the clinical trial. Following this restriction, the estimated ratio of estrogen-plusprogestin hazard ratio in the observational study to that in the clinical trial was 0.85 (95 percent CI: 0.57, 1.28) for coronary heart disease, 0.77 (95 percent CI: 0.48, 1.22) for stroke, and 0.92 (95 percent CI: 0.59, 1.42) for venous thromboembolism, again similar to the estimated ratios previously given.
DISCUSSION
The analyses presented here indicate that adjustment for confounding factors and time from hormone therapy initiation can bring estrogen-plus-progestin hazard ratios from the WHI observational study into fairly close agreement with those from the clinical trial for coronary heart disease and venous thromboembolism and, to a lesser extent, for stroke. The observational study hazard ratios for stroke in these analyses may be subject to some residual confounding, as could also be the case for the other clinical outcomes. For coronary heart disease and venous thromboembolism, hazard ratios decrease with increasing time from estrogenplus-progestin initiation (6, 7, 30) , so that overall hazard ratios in the observational study, which are heavily weighted by longer term estrogen-plus-progestin use, are less than those in the clinical trial, which are heavily weighted by shorter term use. The principal comparisons are based on intention-to-treat analyses in the clinical trial and baseline estrogen-plus-progestin use in the observational study. However, the extent of agreement between clinical trial and observational study hazard ratios for these clinical outcomes was evidently not much affected by estrogenplus-progestin group adherence during WHI follow-up, by dependencies of hazard ratios on baseline characteristics or exposures, or by variations in estrogen-plus-progestin preparations, dosages, or schedules in the observational study.
These analyses reinforce early elevations in cardiovascular disease risk among estrogen-plus-progestin users. For coronary heart disease, such early elevation is consistent with the Heart Estrogen/progestin Replacement Study (HERS) secondary prevention trial of the same CEE/MPA regimen (34), which found no overall effect on coronary heart disease risk over an average 4.1-year follow-up period. Other hormone therapy trials of secondary prevention of atherosclerosis progression (35) (36) (37) (38) (39) (40) have mostly reported neutral or unfavorable effects over fairly short follow-up periods. For stroke, the Heart Estrogen/progestin Replacement Study (41) reported a nonsignificant elevation in risk, while the secondary prevention Women's Estrogen and Stroke Trial of estradiol (42) found no overall effect but with an indication of elevation in the first months of use. For venous thromboembolism, the Heart Estrogen/progestin Replacement Study (43) found a substantial early elevation in risk. Moreover, a small secondary prevention trial of estradiol plus norethisterone was stopped early on the basis of an excess of venous thromboembolism events (44) . It is interesting to consider other observational study findings in relation to the WHI clinical trial. For coronary heart disease, several observational studies among healthy postmenopausal women included confounding control efforts and reported results as a function of hormone therapy duration. Some (45) (46) (47) (48) , but not all (49, 50) , provided hints of early coronary heart disease risk elevation, but most had limited precision for estimating early hormone therapy effects. In addition, few reported associations separately for estrogen plus progestin and for estrogen alone, and there is now randomized controlled trial evidence (51) to suggest that the coronary heart disease implications of CEE alone are more favorable than for combined CEE and MPA. Similarly, an early stroke elevation among hormone therapy users has been reported in some (52) , but not all (53) , recent observational studies.
The Nurses' Health Study followed women over the age interval when postmenopausal hormone therapy would likely be initiated, and it reported coronary heart disease results separately for estrogen and for estrogen plus progestin but did not find an early elevation in risk among healthy postmenopausal women (49) . However, analyses of Nurses' Health Study data to date use only a snapshot of current hormone therapy use at biennial contacts, so that an estrogenplus-progestin user would be classified as a nonuser for her first year of use on average and would be classified as a nonuser permanently if estrogen-plus-progestin use started and stopped within a biennial period prior to hormone therapy status ascertainment. As an exercise, we conducted a simulation study, wherein the estrogen-plus-progestin group assignment in the WHI clinical trial was randomly contaminated in a similar fashion and found that evidence for an early elevation in coronary heart disease risk and evidence for a time trend in the coronary heart disease hazard ratio typically disappeared under these circumstances.
There are implications of these analyses for the design and analysis of observational studies when the hazard ratio of interest varies with time. For example, a cohort comprising new initiators of the study exposure (12) can be expected to yield meaningful average hazard ratio estimates over various periods of time from exposure initiation, even if a proportional hazards assumption is imposed. However, studies like the WHI observational study that enrolled participants having various exposure durations will need to use nonstandard data analysis methods to assess exposure effects. Specifically, such studies may be able to provide hazard ratio estimates as a function of time from exposure initiation, from which average hazard ratios over certain time from initiation periods can be calculated.
In summary, these analyses aid in our understanding of sources of bias in observational studies, and they indicate that the apparent discrepancy between the clinical trial and observational studies, such as the WHI observational study, may be substantially explained by classical confounding and differences in the distributions of time from estrogenplus-progestin initiation. The inability of those factors to provide a full explanation for differences between stroke hazard ratios reinforces the importance of randomized controlled trial evidence, especially when public health implications are great.
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